recovery of the stably transformed plants derived from cotyledonary petiole of an Iranian melon species (Local name: Gorgabe's Melon). To establish a reliable and efficient regeneration system, suitable for the proliferation of the transgenic plants, the effects of antibiotics and 6-benzyladenine (BA) on the organogenesis of this native crop was scrutinized.
Materials and Methods

Plant Material and Preparation
Mature seeds of Cucumis melo var. Gorgab were used as source of explant for the organogenesis induction. Seed coats were removed and the surface was disinfected in the 70% ethanol for 2 min, followed by 1.5% sodium hypochlorite solution, containing 2 drops of the Tween-20 per 100 mL solution for 20 min. Finally, seeds were rinsed four times in the sterile distilled water and cultured on ½ MS (Murashige and Skoog) medium (6) .
The proximal cotyledon section with its 2-3 mm-long hypocotyl stub of the 6-days-old in vitro grown seedlings were excised as explants, and the apical buds of the seedlings were removed under stereomicroscope ('debudding'). Subsequently, the explants derived from 5-7 mm of the cotyledonary petioles were incubated abaxial side down on MS medium supplemented with a range of concentrations of BA (0, 1, and 1.5 mg.L -1 ), and cefotaxime (0, 250, 500, 750, and 1000 mg.L -1 ). Regenerated shoots grown in the medium containing 250 mg.L -1 cefotaxime plus 1 mg.L -1 BA were then subcultured on MS medium supplemented with a range of concentrations of the cefotaxime (0, 250, and 500 mg.L -1 ) combined with 0.1 mg.L -1 Indole-3-acetic acid (IAA) for root induction. The medium was autoclaved at 121°C for 20 min and the pH of the medium was adjusted to 5.8 with 1 N KOH or HCl prior to autoclaving. Cultures were incubated in the growth chamber at 25±1°C in a normal 16 h light and 8 h dark photoperiod provided by 40-50 μmol.m -2 .s -1 cool-white fluorescent lamps. Each combination of the concentrations were replicated 8 times in the petri dishes (100×15 mm), with 4 segments in each replication. Explants were sub-cultured onto the same medium every 3 weeks after data collection.
Statistical Analysis
Each treatment was replicated three times. A factorial experiment in a completely randomized design was applied to analyze the data. Analysis of variance (ANOVA) using SAS (version 9.1) was applied for testing data and the difference among the means was compared using LSD test at P < 0.05.
Results
Effects of BA and Cefotaxime on Shoot Regeneration and Callus Induction
Since it has been verified that antibiotics can induce negative effects on the plant tissues and regeneration, selection of the appropriate antibiotic and its concentration for Agrobacterium growth suppression plays a crucial role in a successful Agrobacteriummediated plant transformation. Apart from this, plants sensitivity to the antibiotics is species-dependent by either inhibiting or promoting regeneration (7, 8 and 9) . Therefore, in the present investigation the assay was focused on the effects of the BA and cefotaxime on the regeneration of the Cucumis melo var. Gorgab. Interestingly, the obtained results have indicated that application of the cefotaxime in the media has numerous significant positive effects on the bud initiation improvement, shoot regeneration, callus formation, root induction, along with leaf formation (Tables 1 and  2 ). As shown in the (Table 1) , the high frequency of the regeneration rate was obtained in the media containing 1.5 mg.L -1 BA plus 250 mg.L -1 cefotaxime and 1 mg.L -1 BA plus 1000 mg.L -1 cefotaxime with an average of 9.2 and 9 regenerated shoots per explant respectively. Regarding the callus formation, the medium containing 1 mg.L -1 BA plus 250 mg.L -1 cefotaxime exhibited the highest callus production (Table 1) .
Effects of IAA and Cefotaxime on Regenerated Shoots
As could be seen in the (Table 2) , application of cefotaxime did not put forth any phytotoxic effect on the regenerated shoots. In contrast, the percentage of the rooted explants, leaf development, and shoot elongation were improved. By looking at the results presented in the (Table 2) , it could be clearly understood that, while, a higher concentration of the cefotaxime plus IAA (500 mg.L -1 and 0.1 mg.L -1 of each) was considerably more influential on the root induction, in contrast, cefotaxime at a concentration of 250 mg.L -1 plus 0.1 mg.L -1 IAA results in both secondary root and leaf formation to a significant higher levels.
Discussion
Effects of BA and Cefotaxime on Shoot Regeneration and Callus Induction
Cefotaxime belongs to cephalosporins, known as β-lactams; an antibiotic that prevents bacterial proliferation by inhibiting the cell wall synthesis during bacterial cell division (10) . Cephalosporins bind to peni-cillin-binding proteins, enzymes responsible for synthesis or modifying bacterial cell wall. Binding of the antibiotic inhibits cell wall synthesis and causes bacterial death through enzyme-mediated lysis occuring following to the drug administration that causes death as a result of the defective cell wall formation (11) . Although some bacteria contain beta-lactamases, which can inhibit the activity of the antibiotic through hydrolysis of the cyclic amide bonds of the β-lactam ring, cefotaxime is highly resistant to beta-lactamases produced by the Agrobacterium (12) . Several studies have demonstrated either a positive or a negative effect of the antibiotics, such as, cefotaxime on the direct as well as indirect regeneration in a dose-dependent manner varying according to the plant species, type of explant, and culture system. With regards to the explant position, researchers have stated that young and undifferentiated cells in the proximal zone of hypocotyl may contribute to the rapidity of the regeneration rather than cotyledon section (13) . This might be related to the differences in endogenous phytohormone levels in the plant tissues (14) or the meristemic activity of the plant tissue as well, which might be affected by plant growth regulators such as cytokinin (15) . Moreover, shoot buds usually arise from the meristematic cells called meristemoids.
The superiority of the cotyledonary petiole explants over other types of explant in Cucumis melo cv. Khatooni from Cucurbitaceae (16) , and even Kelussia odoratissima from the Apiaceae family (17) tion has shown that cotyledonary petiole fragments cultured on the media containing BA, and cefotaxime can exert a strong positive influence on the in vitro regeneration system. Likewise, our results have demonstrated that 1 mg.L -1 BA in addition to 1000 mg.L -1 cefotaxime and/or 1.5 mg.L -1 BA plus 250 mg.L -1 cefotaxime would be the best treatments for regeneration of this species, which could be helpful for suppressing Agrobacterium growth as well ( Table 1) . The different concentration of BA that were reported in studies on melon could possibly be due to the variations in the endogenous hormone levels among the different cultivars. Additionally, different plant genotype and varieties exhibit quite different regeneration rates (18) . Explant age and gelling agents may also affect the melon regeneration efficiency (19) .
Our results also showed that medium containing 1 mg.L -1 BA plus 250 mg.L -1 cefotaxime was efficient for callus production, producing white and friable callus. As well, our results further indicated that regenerability of the C. melo cotyledonary petiole explants were affected by the exogenous application of BA and cefotaxime.
Effects of IAA and Cefotaxime on Regenerated Shoots
The results obtained in this work verify that cefatoxime has a positive influence in regeneration processes of C. melo var. Gorgab. The positive impact of the antibiotics may be accounted for their hormonelike effects on the plant tissues, which, can also be affected by the plant growth regulators in the medium in addition to influence on the regeneration and callus growth efficiency (20) .
As shown in (Table 2) , our results have verified that IAA and cefotaxime have markedly improved root, shoot, and leaf formation, as well as plantlet elongation. Based on our preliminary investigation even ½ MS medium without auxin has the potential of the root induction (data not shown). This could be due to the fact that different melon cultivars might respond to the different concentration of the plant growth regulators (18) .
Plantlets with a well-developed root system were successfully acclimatized (100% survival rate) by transplanting them into plastic containers containing peat moss and perlite (1:1) in the greenhouse under normal condition at ambient temperature of 23±2°C, and 70% relative humidity.
In conclusion, through evaluating the efficiency of BA and cefotaxime on regeneration system, we have established a reliable procedure for proliferation of the transgenic and non-transgenic Iranian melon, which is suitable for boosting the manipulation of the melon transformation for commercial purposes. Medium containing 1 mg.L -1 BA and 1000 mg.L -1 cefotaxime and/or 1.5 mg.L -1 BA plus 250 mg.L -1 cefotaxime showed a significant positive effect on regeneration system, which may also be applicable for Agrobacterium elimination. As well, the significant positive effect of the cefotaxime on shoot induction, the striking positive synergistic effects of the cefotaxime along with IAA and BA on bud and root induction, shoot elongation, leaf development, and callus growth were also evident. Therefore, our data seem to suggest the optimal level of BA and cefotaxime, pertinent for regeneration and transformation of the Cucumis melo (L) var. Gorgab.
